Analysis of the excision repair of nondimer DNA damage induced by solar ultraviolet radiation in ICR 2A frog cells.
The excision repair of solar uv-induced nondimer DNA damage was examined in ICR 2A frog cells through the use of the bromodeoxyuridine (BrdUrd) photolysis assay. A relatively pure population of nondimer DNA photoproducts was induced by irradiation of ICR 2A cells with the Mylar-filtered solar ultraviolet (uv) wavelengths produced by a fluorescent sunlamp followed by exposure to photoreactivating light (PRL) which removes most of the small yield of pyrimidine dimers induced by this treatment. Cultures of cells were also exposed to 254 nm uv, which induces primarily dimers, and 60Co gamma rays. Through use of a modification of the BrdUrd photolysis assay possessing enhanced sensitivity, it was found that the solar uv-induced nondimer DNA damage was repaired by a short patch repair mechanism in which less than approximately 20 nucleotides are inserted into a repaired region. Similar results were also obtained for gamma-irradiated cells. In contrast, excision repair of 254-nm-induced dimers was accomplished by a long-patch process in which an average of about 180 nucleotides are inserted into the repaired sites.